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1. A piezoelectric thin film composite oscillator having 
vibration positions of multilayer structure forming an electrode, 
a piezoelectric thin film, and an electrode on a thin film of 
semiconductor or insulator in its thickness direction, and 
supporting the thin film side of semiconductor or insulator 
around the vibration positions by a substrate, wherein a thin 
film of a material of different sign of temperature coefficient 
of resonance frequency of the piezoelectric thin film is formed 
in the central area of the vibration positions in the thickness 
direction. 

2. A piezoelectric thin film composite oscillator having 
vibration positions of multilayer structure forming an electrode, 
a piezoelectric thin film, an electrode, and a thin film of 
semiconductor or insulator on a thin film of semiconductor or 
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insulator in its thickness direction, and supporting one side 
of the circumference of the vibration positions by a substrate, 
wherein a thin film of a material of different sign of temperature 
coefficient of resonance frequency of the piezoelectric thin 
film is formed in the central area of the vibration positions 
in the thickness direction . 

[Brief Description of the Drawings] 

Fig. 1 is a diagram showing a conventional piezoelectric 
thin film composite oscillator. Fig. 2 is a diagram showing 
the relation of film thickness ratio of ZnO/Si02 composite 
oscillator and the temperature coefficient of resonance 
frequency in the conventional structure shown in Fig. 1. Fig. 
3 is a diagram showing a conventional piezoelectric thin film 
composite oscillator. Fig. 4 is a diagram showing the relation 
of film thickness ratio of ZnO/Si02 composite oscillator and 
the temperature coefficient of resonance frequency in the 
conventional structure shown in Fig. 3. 

Fig. 5 is a diagram showing part of vibration positions of 
a piezoelectric thin film composite oscillator of the invention. 
Fig. 6 is a diagram showing the relation of film thickness ratio 
and the temperature coefficient of resonance frequency of the 
composite oscillator shown in Fig. 5. 

Fig. 7 is a diagram showing a basic structure of a 
piezoelectric thin film composite oscillator of the invention . 
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Fig. 8 is a diagram showing the relation of film thickness ratio 
capable of obtaining zero temperature coefficient of resonance 
frequency in the case of combination of ZnO and SiOa in the 
structure of the piezoelectric thin film composite oscillator 
of the invention shown in Fig. 7. 

Fig. 9 is a diagram showing a structure of a piezoelectric 
thin film composite oscillator of the invention. 

Fig. 10 is a diagram showing the relation of film thickness 
ratio capable of obtaining zero temperature coefficient of 
resonance frequency in the case of combination of ZnO and Si02 
in the structure of the piezoelectric thin film composite 
oscillator of the invention shown in Fig. 9. 

Fig. 11 is a diagram showing impedance characteristics of 
thepiezoelectric thin film composite oscillator of the invention 
shown in Fig. 9. 

Fig. 12 is a diagram showing impedance characteristics of 
thepiezoelectric thin film composite oscillator of the invention 
shown in Fig. 7. 

Fig. 13 shows an application example of the piezoelectric 
thin film composite oscillator of the invention in a filter, 
in which (a) is a plan view and (b) is a sectional view. 
[Reference Numerals] 

11, 71 Substrate 

12, 72 Hole 

13, 17, 73, 74 Thin film of semiconductor or insulator 
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14, 51,52 Piezoelectric thin film 

53 Thin film of material of different sign of resonance 

frequency of piezoelectric thin film 51 or 52 

15, 16, 54, 55, 111,112,113, 114 Electrode 
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